Aims and objectives
Intrauterine growth retardation is a common condition affecting about 10 % to 15 % of the general maternity population (1). It is associated with increased risk of intrauterine fetal death, intracranial haemorrhage, respiratory distress syndrome, neonatal lung diseases, necrotizing enterocolitis, chronic cardiovascular disorders, and renal diseases (2) . IUGR fetus have a low growth potential as a result of genetic disease or environmental damage, or due to reduced placental perfusion and 'utero-placental insufficiency'; and they are at increased risk of perinatal morbidity and mortality (3) .Fetal venous Doppler studies represent valuable diagnostic techniques that can influence the management of intrauterine growth retardation fetus as it helps in identification of the fetus at risk for perinatal complications and help in prediction of neonatal complications (4).Alterations of venous flow volume forms precede fetal heart rate deceleration so offer warning sign to act before a fetal life-threatening situation occurs (5) , Doppler assessment of the venous system is important in the surveillance of compromised intrauterine growth restricted fetus (6) ,as it can improve perinatal mortality& morbidity by optimizing The aim of this work is to determine the role of venous Doppler Ultrasonography for the prediction of adverse perinatal outcome in" intrauterine growth restricted fetus". Providing the obstetrician with additional information about the time frame and significance of the IUGR to help determining the optimal time of delivery.
Methods and materials
All patients in the study were subjected to Doppler examination-using 3.5 MHz transducer in a PHILIPS HD11 instrument-of the umblical vein(UV),Ductus venosus (DV),right hepatic vein (HV) and umblical artery(UA).
Umblical vein examination:
The sampling site of the UV is in the intra-abdominal part of the UV .The physiologic UV Doppler pattern show linear forward flow. Pulsatile flow in the UV including monophasic ,biphasic or triphasic pulsations was considered abnormal.
Ductus Venosus examination:
The Ductus venosus (DV) could be visualized either in the midsagittal longitudinal plane of the fetal trunk or in an oblique transverse plane through the upper abdomen, Doppler flow spectra were obtained from the DV at its origin from the UV. The flow velocity waveform displays continuous forward flow throughout the cardiac cycle , consisting of 2 surges of velocity peaks, the first corresponding to ventricular systole (S wave) and the second to ventricular diastole (D wave).These are followed by reduction in velocity during atrial systole (a wave).The DV waveforms were considered normal when the pulsatility index (PI) of DV is less than 1 between the 2nd trimester and term ,PI more than 1 is an indication of DV dilatation and indicating poor outcome in severe fetal growth retardation. Absence or reversal of flow during atrial contraction (a wave) (deep a wave in the DV)indicates failure of fetal circulatory compensation to supply well oxygenated blood to vital organ.
Right hepatic vein:
HVs were located in a transverse view between DV and right atrium by color Doppler. The right HV waveforms were considered abnormal when PI elevated above 95% or reverse flow which is considered as an earlier predictor of impending mortality.
Umblical artery examination:
The Umblical artery (UA) could be visualized at the midsection of the free loop of the umblical cord. The UA waveforms were considered abnormal when PI was elevated above the upper limit of gestational age (at 33weeks----0.93-1.03) or in the absence or reversal of end-diastolic velocities.
Results
This study included sixty patients with clinical high risk features.The median age was 28 years (range 28-35years),the majority of cases were primigravidae, the mean gestational age was 33.02(range 27-37 weeks),table 1. Maternal pathology in the study group is presented in table 2.Idiopathic,pregnancy induced hypertension and preeclampsia were the most medical disorder. The UA-EDF was preserved in 20 patients with normal PI( 1.33-1.35 ) in patients with gestational age 27-28 weeks of gestation (2 nd trimester) and 1.16-1.18 in more than 28 weeks of gestation (3 rd trimester).It was increased to 3.4-3.6 in intact survivors (7/22patient),5.07-5.09 in major morbidity (13/22 patient) and 7.7-7.9 in stillbirth (2/22patient).UA-AEDF was present in 10 patients and UA-REDF was present in 8 patient . Table 3 UV continuous pulsation (normal) was preserved in 50 patient, monophasic pulsation in 8 patient and triphasic in 2 patient. These changes could be in both 2nd & 3rd trimester. Table 4 showed the Doppler characteristics of the umblical vein. The DV-PI was normal (less than 1) with positive a -wave in 20 patients (intact survivors), high PIV (2.44-2.48)with +ve a-wave, in 10 patients (major morbidity), 2.8-3 in 4 patients, absent a-wave was present in 14 patients ,reversed a-wave was present in 12 patients . 
/R DV a-wave
A/R EDV of UA had27% Sensitivity and 86% specificity for perinatal death,14% Sensitivity and 86.4% specificity for neonatal death,10.8% Sensitivity and 92.1% specificity for NICU admission and 17.6% Sensitivity and 86.2% specificity for acidosis of cord blood while A/R DV a-wave had 63.3% Sensitivity and 98.7% specificity for perinatal death,27% Sensitivity and 92% specificity for neonatal death,18.4% Sensitivity and 97% specificity for NICU admission and 37.1% Sensitivity and 95.3% specificity for acidosis of cord blood. A/R DV a-wave showed more sensitivity and specificity for prediction of poor perinatal outcome when compared with A/R EDV of UA. table 8 I n cases with BPP 4, the mean UA-PI was 3.34,the mean DV-PI was 1.402, the mean Rt.HV-PI was 3.91 and UV showed 6 patients with monophasic pulsation and two patient with triphasic pulsation. In cases with BPP 6, the mean UA-PI was 2.816 ,the mean DV-PI was 1.01,the mean Rt.HV-PI was 3.49 and UV showed two patient with monophasic pulsation. While in cases with BPP 8,the mean UA-PI was 1.774,the mean DV-PI was 0.814,the mean Rt.HV-PI was 2.33 and UV Doppler showed normal continuous pulsation. The mean UA-PI, Rt HV-PI and UV pulsation were significantly different between cases normal and abnormal BPP (P< 0.05),while the mean DV-PI showed high significant difference(P<0.01).table9 
Conclusion
We observed that venous Doppler is superior to arterial Doppler in predicting poor perinatal outcome and that the abnormal equivocal BPP scoring significantly correlated with adverse outcome. We also ,concluded that multi-vessel Doppler Ultrasonography and BPP can effectively stratify IUGR fetuses with placental vascular insufficiency into risk categories . Fetal deterioration appears to be independently reflected in these two testing modalities; their combined use is likely to be complementary. Continuation of normal neurobehavioural development in fetuses with absent umbilical arterial end-diastolic velocities. Br J Obstet & Gynaecol 1991; 98: 277-281.
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